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DETAILED ACTION 

Response to Amendment 

1 . This Office Action is responsive to the Amendment filed on 1 1/01/2007. Claims 
1-3, 17, 18, 20, 21, 23, 24, 26, 27, 29-31, 33, 34, 36, 37, 39, 40, and 42 are presented 
for examination. Claims 1-3, 17, 18, 20, 21, 23, 24, 26, 27, 29-31, 33, 34, 36, 37, 39, 40, 
and 42 are pending. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kelly et 
al. (US Patent 5,361,340) in view of Tran (US Patent 5,900,012). 

As per claim 1 , Kelly et al. discloses a semiconductor device comprising: 
a processor (Fig. 2, item 12); 

a first memory unit accessed by the processor and serving as a main memory 
(Fig. 2, item 22); 

a plurality of page memory units obtained by partitioning a second memory unit 
(col. 5, lines 59-60, virtual cache) which is different from the first memory unit and 
accessible within several clock cycles by the processor at a speed higher than a speed 
at which the first memory unit is accessible and serves as a cache memory such that 
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each of the page memory units has a storage capacity of several kilobytes (See col. 5, 
lines 59-66); 

Kelly et al. does not particularly disclose a tag for adding, to each of the page 
memory units, tag information indicative of an address value in the first memory unit and 
priority information indicative of a replacement priority; 

a tag comparator for comparing, upon receipt of an access request from the 
processor, the address value in the first memory unit with the tag information held by 
the tag; and 

a replacement control unit for replacing respective contents of the page memory 

units. 

Tran discloses a tag for adding, to each cache line, tag information indicative of 
an address value in the first memory unit and priority information indicative of a 
replacement priority (See col. 7, lines 36-51); 

a tag comparator for comparing, upon receipt of an access request from the 
processor, the address value in the first memory unit with the tag information held by 
the tag (See col. 7, lines 36-38); and 

a replacement control unit for replacing respective contents of the cache line 
(See col. 7, lines 43-45). 

It would have been obvious to one having an ordinary skill in the art at the time of 
the Applicant's invention to modify the invention of Kelly et al. to include method taught 
by Tran in order to arrive at the current invention. The motivation of doing so is allow 
the system of Kelly et al. to coordinately checking for the most recently used content in 
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a page memory unit and to be replaced by the most recently used content since it is 
known to one having an ordinary skill in the art that the most recently used content are 
more likely to be accessed. Such replacement method improve the system 
performance because the data need to be used is readily provided at the cache level. 

3. Claims 2, 3, 17, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kelly et al. (US Patent 5,361 ,340) in view of Tran (US Patent 
5,900,012) and further in view of Yamazaki (US Patent 6,233,195). 

As per claim 2, Kelly et al. does not particularly disclose the semiconductor 
device of claim 1 , further comprising: 

a distribution managing unit for managing a number of pages allocated to each of 
the page memory units for each function of an application program executed by the 
processor. 

Yamazaki et al. discloses a semiconductor device comprising: 
a distribution managing unit for managing the number of pages allocated to each 
of the page memory units for each function of an application program executed by the 
processor. See col. 7, lines 35-44, wherein a plurality of pages are allocated or 
distributed to teach memory block (page memory unit). In addition, each function of an 
application program executed by the processor is an inherent feature in the device 
Yamazaki et al. since all command and/or instructions that are processed by the 
processor has to be executed using each of the memory block in the cache memory. 
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Therefore, it would have been obvious to one having an ordinary skill in the art at 
the time of the Applicant invention to combine the method of Kelly et al. with the 
method of Yamazaki et al. in order to arrive at the current invention. The motivation of 
doing so is to improve the page hit rate as disclosed by Yamazaki et al. at col. 8, lines 
59-61. 

As per claim 3, Yamazaki et al. discloses a semiconductor, wherein the plurality 
of page memory units are assigned to groups each composed of a specified number of 
page memory units to compose a plurality of bank memories (col. 8, lines 7-13), the 
semiconductor device further comprising: 

a bank control unit for managing the plurality of bank memories is an inherent 
feature since the device has to have a control unit to assign a plurality of page memory 
into each of the bank memory. 

Therefore, it would have been obvious to one having an ordinary skill in the art at 
the time of the Applicant's invention to combine the method of Kelly et al. with the 
method of Yamazaki et al. in order to arrive at the current invention. The motivation of 
doing so is to improve the page hit rate as disclosed by Yamazaki et al. at col. 9, lines 
5-8. 

As to claims 17 and 30, Evans et al. discloses a replacement control unit 
determines whether or not information on a requested address is held in the tag upon 
receipt of an access request; select one of the plurality of page memory units if the 
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address information is not held in the tag based on preliminarily specified replacement 
information; transfers data of the requested address from the first memory unit into the 
page memory unit. See request and replacement procedure at col. 2, lines 29-42. 

Allowable Subject Matter 

4. Claims 18, 21 , 24, 27, 31 , 34, 37, and 40 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Claims 20, 23, 26, 29, 33, 36, 39, and 42 are also allowable since they are 
depending from allowable claims 18, 21 , 24, 27, 31 , 34, 37, and 40. 

Response to Arguments 

Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new ground(s) of rejection necessitated by Applicant's Amendment. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh D. Vo whose telephone number is (571) 272- 
0708. The examiner can normally be reached on M-F 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald G. Bragdon can be reached on (571) 272-4204. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Thanh D Vo/ 
Examiner, Art Unit 2189 

/Reginald G. Bragdon/ 

Supervisory Patent Examiner, Art Unit 2189 



